adults and children, the specific features of seropositive erosive rheumatoid arthritis are only seen in about 100/o of patients with juvenile chronic arthritis beginning under the age of 16 years.' 2 Most have seronegative disease-that is, without IgM rheumatoid factor, and serologically the more common finding is of antinuclear antibodies. These antibodies are detected in 30 -400/o of all children with juvenile chronic arthritis, but are most common in late onset seropositive polyarthritis and in early onset pauciarticular disease. 5 These latter children with four or fewer joints affected in the first three months commonly have a limited arthritis, and with appropriate management usually have little long term disability. In antinuclear antibody positive pauciarticular arthritis beginning under the age of 5 years, however, 60 After an initial attack of uveitis it has been postulated that the endothelial lining of the uveal blood vessels may become permanently damaged, thereby reducing the effectiveness, of the blood/aqueous barrier.9 This would allow deposition of specific antinuclear antibody/ antigen complexes or the later deposition of unrelated immune complexes, which would then cause a recrudescence and perpetuation of inflammation.9-l" The rich blood supply of the uvea may trap immune complexes, and in nongranulomatous uveitis these are thought to be only moderate in size. Evidence for immune complex formation in pauciarticular juvenile chronic arthritis is limited, however. 12 chromosomes at mitosis and contributes to polymorphisms of the DNA structure.39 H3 and H4, forming the inner relatively inaccessible core of nucleosomes, are evolutionarily highly conserved.' Differences between calf and pea plant histones H3 and H4 are limited to four substitutions out of 135 amino acid residues for H3, and two of 102 residues for H4.39 H2A and H2B also show major similarities between calf and human sources. This conservation of structure has been thought to be responsible for the poor immunogenicity of core histones.4' Only certain regions of each histone molecule are exposed on the surface of the particle, and it is thought that most antibodies to histones in systemic rheumatic diseases are directed to exposed parts of the histone molecule-that is, these antibodies are induced by epitopes on the intact nucleosomal particle. [41] [42] [43] Techniques for the detection of antibodies to histones
As with any investigation of-antigen reactivity it is important to analyse the test systems used and to understand their limitations. Although antibodies reactive to histone were reported in 1958," reinvestigation of their antigenicity did not take place until 1976, when Tan and colleagues introduced the acid elution/reconstitution method for their detection.45 Serum samples positive for antibodies to histones, which are antinuclear antibody positive by immunofluorescence, will become negative after acid elution of the substrate, and reconstitution with histones then reproduces the positive fluorescence. Althoughinitiallyheralded as a specific and reproducible assay, several methodological problems limit its use.4 Histones H2A and H2B are most commonly detected by this method, even though the same serum samples may be positive for other histones by other tests.42 43 47 The reason may be that H3 and H4 epitopes, which are prerequisites for binding of the H2A-H2B dimers, become concealed by DNA binding to H2A/H2B in the reconstitution phase. 42 We recently analysed antibodies to histones by an ELISA in collaboration with Muller in 44 patients selected because of early onset (mean three years, all less than eight years) pauciarticular juvenile chronic arthritis.38 Previous work suggested that the highest antinuclear antibody titres seen in this subgroup of diseases are found in the first few months of the disease'8 and, therefore, particular attention was paid to collecting early serum samples. In addition, serial samples were collected from 32 children. Thirty five of 44 were girls, and 23 had developed chronic iridocyclitis. IgM antihistone antibodies were found in 75% of the patients and antibodies to H3 were the most common (in 56%) followed by HI (490/%), H2A (490/%), H4 (46%), and anti-H2B (37-5%).
Assessment of clinical variables showed an association of antibodies to histone HI with joint score, erythrocyte sedimentation rate, and IgG (p=005) and with antinuclear antibody titres (p=0001). Regression of disease activity from year 1 to years 2 and 3 was paralleled by a significant fall in antibodies to HI and H2A, while anti-H3 remained high. There was no association of antibodies to histones with either the presence or degree of activity of chronic anterior uveitis, and no clinical associations with antibodies to H3 were found despite their frequent occurrence. The disparity between these results and Ostensen's study may be due to differences in the duration of disease. More of our patients, still early in the disease course, may develop uveitis over the next two to three years, though after that additional numbers are likely to be small. Will raised anti-H3 concentrations be a marker for eye disease?
Further analysis of reactivity to 32 synthetic histone peptides was made according to the technique described by Tuaillon et al. 37 The most commonly recognised peptides were to the N-terminal regions of H2A and H3 and the Cterminal peptides of HI and H3. Thus 29 of our 44 patients had IgG antibodies to either one or other of the H3 peptides (amino acid residues 1-21, 130-135). When anti-H3 peptide positive serum samples were compared with H3 peptide negative samples the former were significantly more likely to be associated with positive antinuclear antibodies (58% v 7%, p=0-001) or with chronic iridocyclitis (690% v 290%, p0= 008).
Tuaillon et al used the same technique of peptide analysis in juvenile chronic arthritis and again detected significant reactivity to H3 peptides, but also to the N-terminal peptide of H4. 37 The authors noted a poor correlation between H3 histone and H3 peptide anti-bodies,37 and our results corroborate this finding.
Antibodies to histones and chronic indocyclitis
The association of antinuclear antibodies with chronic anterior uveitis has been clinically reported for nearly 20 years, but a pathogenic role for the antinuclear antibody remains elusive. Antibodies to histones have now been shown most commonly in the early onset pauciarticular subgroup of juvenile chronic arthritis, who are susceptible to uveitis. Clinical associations with eye disease seem to be strongest with antibodies to H3,36 38 
